Age-related differences in chemical composition of rat femur as determinants for strain.
We have explored previous findings of remarkably stable in vivo strain at the femoral surface in rats at different ages, and at the same time increased bone stiffness. The rate of collagen synthesis (14C-hydroxyproline/total hydroxyproline ratio) decreased with age, whereas mineralization (calcium/hydroxyproline ratio) increased. Smaller amounts of immature collagen, caused by reduced synthesis, and increased mineralization both probably produce a less flexible material. These chemical alterations support the observed increase in structural stiffness and strength with age. Both mineralization and configurations separately seemed to have effects on in vivo strain. However, none of these variables seemed to be the major determinant for strain.